The class II aminoacyl-tRNA synthetases and their active site: evolutionary conservation of an ATP binding site.
Previous sequence analyses have suggested the existence of two distinct classes of aminoacyl-tRNA synthetase. The partition was established on the basis of exclusive sets of sequence motifs (Eriani et al. [1990] Nature 347:203-306). X-ray studies have now well defined the structural basis of the two classes: the class I enzymes share with dehydrogenases and kinases the classic nucleotide binding fold called the Rossmann fold, whereas the class II enzymes possess a different fold, not found elsewhere, built around a six-stranded antiparallel beta-sheet. The two classes of synthetases catalyze the same global reaction that is the attachment of an amino acid to the tRNA, but differ as to where on the terminal adenosine of the tRNA the amino acid is placed: class I enzymes act on the 2' hydroxyl whereas the class II enzymes prefer the 3' hydroxyl group. The three-dimensional structure of aspartyl-tRNA synthetase from yeast, a typical class II enzyme, is described here, in relation to its function. The crucial role of the sequence motifs in substrate binding and enzyme structure is high-lighted. Overall these results underline the existence of an intimate evolutionary link between the aminoacyl-tRNA synthetases, despite their actual structural diversity.